Transgenic mice expressing the human C99 terminal fragment of betaAPP: effects on spatial learning, exploration, anxiety, and motor coordination.
The functional consequence of beta-amyloid precursor protein (betaAPP) manipulation on behavior was assessed in Tg13592 mice, characterized by transgene expression of the 99 amino acid C-terminal sequence of human betaAPP in brain and skeletal muscle but with plaque formation only in muscle. By comparison to the C57BL/6 background strain controlled for age and gender, Tg13592 transgenic mice had fewer movements in an automated chamber and fewer enclosed arm entries in the elevated plus-maze. This hypoactivity was probably due to a loss in the motivation to explore novel environmental stimuli rather than motor weakness or anxiety. In addition, the acquisition of place learning in the Morris water maze task was impaired in Tg13592 mice. The transgenic mice were not impaired in a probe trial or while swimming toward a visible platform. These results are concordant with the hypothesis that transgene expression of the C-terminal sequence of human betaAPP in brain is sufficient for causing behavioral abnormalities. The hypoactivity and the spatial learning deficit were associated with higher cytochrome oxidase activity seen in thalamic nuclei, indicating that altered regional brain metabolism caused by betaAPP transgene expression may be responsible for the behavioral changes.